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ɪɟɚɧɿɦɚɰɿɣɧɢɯ ɡɚɯɨɞɿɜ, ɚ ɬɚɤɨɠ ɦɨɠɥɢɜɨɫɬɿ ɩɟɪɟɞɛɚɱɢɬɢ ɟɤɨɧɨɦɿɱɧɿ ɡɛɢɬɤɢ ɭ 
ɪɨɡɩɥɿɞɧɢɤɚɯ. 
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ȺɄɌɂȼɇȱɋɌɖȿɇɁɂɆȱȼɍɋɂɊɈȼȺɌɐȱɄɊɈȼȱɄɈɊȱȼɁȺ 
ɎȺɋɐȱɈɅɖɈɁɇɈȲȱɇȼȺɁȱȲ 
ɍ ɫɬɚɬɬɿ ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɜɩɥɢɜɭɮɚɫɰɿɨɥɶɨɡɧɨʀ ɿɧɜɚɡɿʀ ɧɚ 
ɚɤɬɢɜɧɿɫɬɶ ɟɧɡɢɦɿɜ ɫɢɪɨɜɚɬɤɢ ɤɪɨɜɿ ɤɨɪɿɜ, ɚ ɫɚɦɟ: ɚɥɚɧɿɧɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ, 
ɚɫɩɚɪɬɚɬɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ, ɥɭɠɧɨʀ ɮɨɫɮɚɬɚɡɢ, ɤɚɬɚɥɚɡɢ ɬɚ 
ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨɡɚɪɨɡɜɢɬɤɭɮɚɫɰɿɨɥɶɨɡɭɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿ 
ɤɨɪɿɜ ɡɛɿɥɶɲɭɽɬɶɫɹ ɚɤɬɢɜɧɿɫɬɶ ɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡ ɬɚ ɥɭɠɧɨʀ ɮɨɫɮɚɬɚɡɢ, 
ɧɚɬɨɦɿɫɬɶɚɤɬɢɜɧɿɫɬɶɤɚɬɚɥɚɡɢɬɚɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɢɡɧɢɠɭɜɚɥɚɫɶ. ɇɚɣɜɢɳɭ 
ɚɤɬɢɜɧɿɫɬɶ ɚɥɚɧɿɧɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ, ɚɫɩɚɪɬɚɬɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ ɬɚ ɥɭɠɧɨʀ 
ɮɨɫɮɚɬɚɡɢ ɫɩɨɫɬɟɪɿɝɚɽɦɨ ɧɚ ɞɜɚɞɰɹɬɶ ɩɟɪɲɭ ɞɨɛɭ ɞɨɫɥɿɞɭ. ȼɢɫɨɤɚ ɚɤɬɢɜɧɿɫɬɶ 
ɚɥɚɧɿɧɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢɬɚɚɫɩɚɪɬɚɬɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿɤɨɪɿɜ 
ɡɚɮɚɫɰɿɨɥɶɨɡɭ ɜɤɚɡɭɽ  ɩɪɨ ɞɟɫɬɪɭɤɬɢɜɧɿ  ɩɪɨɰɟɫɢ  ɭ  ɩɟɱɿɧɰɿ,  ɹɤɿ  ɫɩɪɢɱɢɧɹɸɬɶ  
ɡɛɿɥɶɲɟɧɧɹ  ɜɢɯɨɞɭɚɦɿɧɨɬɪɚɧɫɚɦɿɧɚɡɡɤɥɿɬɢɧɧɢɯɨɪɝɚɧɟɥɭ  ɤɪɨɜɿ  ɯɜɨɪɢɯ  ɬɜɚɪɢɧ 
ɇɚɣɧɢɠɱɨɸ ɚɤɬɢɜɧɿɫɬɶ ɩɨɤɚɡɧɢɤɿɜ ɟɧɡɢɦɧɨʀ ɫɢɫɬɟɦɢ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ 
ɡɚɯɢɫɬɭɭɤɪɨɜɿɤɨɪɿɜɜɫɬɚɧɨɜɥɟɧɨɧɚɞɜɚɞɰɹɬɶɩɟɪɲɭɞɨɛɭɞɨɫɥɿɞɭ, ɳɨɩɨɜ¶ɹɡɚɧɨɿɡ 
ɩɨɫɢɥɟɧɨɸ ɚɤɬɢɜɚɰɿɽɸ ɩɪɨɰɟɫɿɜ ɥɿɩɨɩɟɪɨɤɫɢɞɚɰɿʀ ɬɚ ɩɨɪɭɲɟɧɧɹɦ ɪɿɜɧɨɜɚɝɢ ɦɿɠ 
ɚɤɬɢɜɧɿɫɬɸɚɧɬɢɨɤɫɢɞɚɧɬɧɨʀ ɫɢɫɬɟɦɢɬɚ ɿɧɬɟɧɫɢɜɧɿɫɬɸɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɧɟɧɧɹ 
ɥɿɩɿɞɿɜ.  
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ɎȺɋɐɂɈɅɖɈɁɇɈɃɂɇȼȺɁɂɂ 
ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ ɮɚɫɰɢɨɥɶɨɡɧɨɣ 
ɢɧɜɚɡɢɢ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɤɨɪɨɜ, ɚ ɢɦɟɧɧɨ: ɚɥɚɧɢɧ-
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ɫɵɜɨɪɨɬɤɟɤɪɨɜɢ ɤɨɪɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹɚɤɬɢɜɧɨɫɬɶɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɢɳɟɥɨɱɧɨɣ 
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ɇɚɢɜɵɫɲɭɸ ɚɤɬɢɜɧɨɫɬɶ ɚɥɚɧɢɧɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɵ, ɚɫɩɚɪɬɚɬ-
ɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɵɢɳɟɥɨɱɧɨɣɮɨɫɮɚɬɚɡɵɧɚɛɥɸɞɚɟɦɧɚɞɜɚɞɰɚɬɶɩɟɪɜɵɣɞɟɧɶ 
ɨɩɵɬɚ. ȼɵɫɨɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɚɥɚɧɢɧɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɵ ɢ ɚɫɩɚɪɬɚɬ-
ɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɵ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɤɨɪɨɜ ɡɚ ɮɚɫɰɢɨɥɟɡɚ ɭɤɚɡɵɜɚɟɬ ɨ 
ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɚɯ ɜ ɩɟɱɟɧɢ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ 
ɚɦɢɧɨɬɪɚɧɫɚɦɢɧɚɡɢɡɤɥɟɬɨɱɧɵɯɨɪɝɚɧɟɥɥɜɤɪɨɜɢɛɨɥɶɧɵɯɠɢɜɨɬɧɵɯ. 
ɇɢɡɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɨɤɚɡɚɬɟɥɟɣ ɷɧɡɢɦɧɨɣ ɫɢɫɬɟɦɵ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ 
ɡɚɳɢɬɵɜɤɪɨɜɢɤɨɪɨɜɭɫɬɚɧɨɜɥɟɧɨɧɚɞɜɚɞɰɚɬɶɩɟɪɜɵɣɞɟɧɶɨɩɵɬɚ, ɱɬɨɫɜɹɡɚɧɨɫ 
ɭɫɢɥɟɧɧɨɣ ɚɤɬɢɜɚɰɢɟɣ ɩɪɨɰɟɫɫɨɜ ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ ɢ ɧɚɪɭɲɟɧɢɟɦ ɪɚɜɧɨɜɟɫɢɹ 
ɦɟɠɞɭ ɚɤɬɢɜɧɨɫɬɶɸ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɫɢɫɬɟɦɵ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɟɪɟɤɢɫɧɨɝɨ 
ɨɤɢɫɥɟɧɢɹɥɢɩɢɞɨɜ. 
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ACTIVITY ENZYME IN SERUM BLOOD COWS FASTSIOLOZNOYI 
INVASION 
The results of studies of the impact fastsioloznoyi invasion on the activity of serum 
enzymes cows, namely alanine aminotransferase, aspartate aminotransferase, alkaline 
phosphatase, catalase and superoxide dismutase. Established that the development 
Fasciolosis serum of cows increased activity of aminotransferases and alkaline 
phosphatase, while superoxide dismutase and catalase activity decreased. The highest 
activity of alanine aminotransferase, aspartate aminotransferase, and alkaline 
phosphatase seeing twenty first day of the experiment. High activity of alanine 
aminotransferase and aspartate aminotransferase in serum cows Fasciolosis points of 
destructive processes in the liver, causing an increase in output aminotransaminaz of cell 
organelles in the blood of sick animalsThe lowest activity indicators enzymatic 
antioxidant defense system in blood of cows found twenty first day of the experiment, 
which is associated with increased activation of lipid peroxidation and imbalance 
between the antioxidant system and lipid peroxidation intensity. 
Key words: Fasciolosis, cows, .enzymy, alanine aminotransferase, aspartate 
aminotransferase, alkaline phosphatase, catalase, superoxide dismutase 
ɇɚ ɜɫɿɯ ɤɨɧɬɢɧɟɧɬɚɯ ɡɟɦɧɨʀ ɤɭɥɿ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɿ ɫɨɰɿɚɥɶɧɨ 
ɧɟɛɟɡɩɟɱɧɢɦ ɝɟɥɶɦɿɧɬɨɡɨɦ ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ ɽ ɮɚɫɰɿɨɥɶɨɡ, ɹɤɢɣ ɡɚɜɞɚɽ 
ɡɧɚɱɧɨʀ ɟɤɨɧɨɦɿɱɧɨʀ ɲɤɨɞɢ ɬɜɚɪɢɧɧɢɰɬɜɭ: ɡɧɢɠɟɧɧɹ ɦɨɥɨɱɧɨʀ ɬɚ ɦ
ɹɫɧɨʀ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ, ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨɞɭɤɬɿɜ, ɜɢɬɪɚɬɢ ɤɨɲɬɿɜ ɧɚ ɩɪɨɜɟɞɟɧɧɹ 
ɥɿɤɭɜɚɥɶɧɨɩɪɨɮɿɥɚɤɬɢɱɧɢɯɡɚɯɨɞɿɜ. 
Ȼɟɪɭɱɢɞɨ ɭɜɚɝɢɧɚɩɪɭɠɟɧɭɟɩɿɡɨɨɬɢɱɧɭɫɢɬɭɚɰɿɸɳɨɞɨɮɚɫɰɿɨɥɶɨɡɭɜɟɥɢɤɨʀ 
ɪɨɝɚɬɨʀ ɯɭɞɨɛɢɧɚ ɬɟɪɢɬɨɪɿʀɍɤɪɚʀɧɢɬɚ ɡɧɚɱɧɭ ɟɤɨɧɨɦɿɱɧɭɣɫɨɰɿɚɥɶɧɭɩɪɨɛɥɟɦɭ, 
ɧɟɨɛɯɿɞɧɟ ɩɨɞɚɥɶɲɟ ɩɨɝɥɢɛɥɟɧɟ ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɪɨɡɩɨɜɫɸɞɠɟɧɧɹ ɿɧɜɚɡɿʀ, 
ɜɢɡɧɚɱɟɧɧɹ ɩɚɬɨɝɟɧɧɨɝɨ ɜɩɥɢɜɭ ɝɟɥɶɦɿɧɬɿɜ ɧɚ ɨɪɝɚɧɿɡɦ ɬɜɚɪɢɧ, ɭɞɨɫɤɨɧɚɥɟɧɧɹ 
ɡɚɠɢɬɬɽɜɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɬɚ ɪɨɡɪɨɛɤɢ ɟɮɟɤɬɢɜɧɨʀ ɫɯɟɦɢ ɥɿɤɭɜɚɧɧɹ ɬɜɚɪɢɧ. Ⱦɚɧɚ 
ɩɪɨɛɥɟɦɚ ɡɚɥɢɲɚɽɬɶɫɹ ɚɤɬɭɚɥɶɧɨɸ ɧɚ ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ ɣ ɦɚɽ ɜɚɠɥɢɜɟ 
ɧɚɪɨɞɧɨɝɨɫɩɨɞɚɪɫɶɤɟɡɧɚɱɟɧɧɹ. 
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Ɇɟɬɨɸɪɨɛɨɬɢɛɭɥɨɞɨɫɥɿɞɢɬɢɚɤɬɢɜɧɿɫɬɶɟɧɡɢɦɿɜɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿɤɨɪɿɜɡɚ 
ɮɚɫɰɿɨɥɶɨɡɧɨʀɿɧɜɚɡɿʀ. 
Ɇɚɬɟɪɿɚɥɢ ɿ ɦɟɬɨɞɢ. Ⱦɥɹ ɞɨɫɥɿɞɿɜ ɛɭɥɨ ɜɿɞɿɛɪɚɧɨ 10 ɤɨɪɿɜ ɱɨɪɧɨɪɹɛɨʀ 
ɩɨɪɨɞɢ, ɡɹɤɢɯɫɮɨɪɦɨɜɚɧɨ 2 ɝɪɭɩɢ, ɩɨɩ¶ɹɬɶɬɜɚɪɢɧɭɤɨɠɧɿɣ.  
Ʉɨɪɨɜɢɤɨɧɬɪɨɥɶɧɨʀɝɪɭɩɢɛɭɥɢɤɥɿɧɿɱɧɨɡɞɨɪɨɜɢɦɢ. Ɍɜɚɪɢɧɢɞɨɫɥɿɞɧɨʀɝɪɭɩɢ 
ɛɭɥɢɭɪɚɠɟɧɧɿɮɚɫɰɿɨɥɶɨɡɧɨɸɿɧɜɚɡɿɽɸ. 
Ʉɪɨɜɞɥɹɚɧɚɥɿɡɭɛɪɚɥɢɡɹɪɟɦɧɨʀɜɟɧɢɞɨɡɚɪɚɠɟɧɧɹɬɚɧɚ 7-,  14-,  21-  ɿ 28-ɭ 
ɞɨɛɭɞɨɫɥɿɞɭ. 
ɍ ɫɢɪɨɜɚɬɰɿ ɤɪɨɜɿ ɞɨɫɥɿɞɠɭɜɚɥɢ: ɚɤɬɢɜɧɿɫɬɶ ɚɫɩɚɪɬɚɬɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ 
ȺɫȺɌ) (ɄɎ. 2.6.1.1.) ɿ ɚɥɚɧɿɧɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ (ȺɥȺɌ) (ɄɎ. 2.6.1.2.) – ɡɚ 
ɦɟɬɨɞɨɦɊɚɣɬɦɚɧɚɣɎɪɟɧɤɟɥɹ, ɜɦɨɞɢɮɿɤɚɰɿʀɄȽ. Ʉɚɩɟɬɚɧɚɤɿ; ɚɤɬɢɜɧɿɫɬɶɤɚɬɚɥɚɡɢ 
ɄɎ. 1.11.1.6) – ɡɚɦɟɬɨɞɨɦɆȺ. Ʉɨɪɨɥɸɤ; ɚɤɬɢɜɧɿɫɬɶɥɭɠɧɨʀɮɨɫɮɚɬɚɡɢɜɢɡɧɚɱɚɥɢ 
ɮɨɬɨɤɨɥɨɪɢɦɟɬɪɢɱɧɨ, ɡɚ ɦɟɬɨɞɨɦ, ɳɨ ɛɚɡɭɽɬɶɫɹ ɧɚ ɜɢɡɧɚɱɟɧɧɿ ɤɿɥɶɤɨɫɬɿ ɮɟɧɨɥɭ, 
ɹɤɢɣɡɜɿɥɶɧɹɽɬɶɫɹɩɪɢɝɿɞɪɨɥɿɡɿɞɢɧɚɬɪɿɣɮɟɧɨɥɮɨɫɮɚɬɭ. 
Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ. ɍ ɤɪɨɜɿ ɞɨɫɥɿɞɧɢɯ ɬɜɚɪɢɧ, ɜɢɡɧɚɱɚɥɢ ɚɤɬɢɜɧɿɫɬɶ 
ɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡ, ɚɞɠɟ ɰɿ ɮɟɪɦɟɧɬɢ ɜɿɞɨɛɪɚɠɚɸɬɶ ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɫɬɚɧ ɩɟɱɿɧɤɢ. 
ȼɿɞɨɦɨ, ɳɨ ɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɢ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɭ ɩɪɨɰɟɫɚɯ ɩɟɪɟ ɚɦɿɧɭɜɚɧɧɹ. ȼɨɧɢ 
ɩɟɪɟɧɨɫɹɬɶɚɦɿɧɨɝɪɭɩɢɜɿɞɚɦɿɧɨɤɢɫɥɨɬɞɨɤɟɬɨɤɢɫɥɨɬ.  
Ɉɞɧɢɦ ɿɡ ɮɟɪɦɟɧɬɿɜ, ɹɤɿ ɧɚɥɟɠɚɬɶ ɞɨ ɝɪɭɩɢ ɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡ, ɽ ɚɥɚɧɿɧ-
ɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɚ. Ⱥɤɬɢɜɧɿɫɬɶ ɰɶɨɝɨ ɮɟɪɦɟɧɬɭ ɡɚ ɮɚɫɰɿɨɥɶɨɡɭ ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ 
ɯɭɞɨɛɢɧɚɜɟɞɟɧɚɭɬɚɛɥɢɰɿ 1.  
Ɍɚɛɥɢɰɹ 1 
Ⱥɤɬɢɜɧɿɫɬɶɮɟɪɦɟɧɬɿɜɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿɤɨɪɿɜ, ɭɪɚɠɟɧɢɯɮɚɫɰɿɨɥɶɨɡɧɨɸ 
ɿɧɜɚɡɿɽɸ (M±m;n=5) 
ɉɨɤɚɡɧɢɤ 
Ƚ
ɪɭ
ɩɢ
 
ɬɜ
ɚɪ
ɢɧ
 
Ⱦɨ 
ɡɚɪɚɠɟɧɧɹ 
Ɍɟɪɦɿɧɞɨɫɥɿɞɠɟɧɶ (ɞɨɛɢ) 
7 14 21 28 
ȺɥȺɌ, ɧɤɚɬɥ 
Ʉ 160,0± 10,5 
160,5± 
10,1 
160,9± 
10,0 
161,0± 
10,2 
160,7± 
10,3 
Ⱦ1 
160,5± 
10,4 
179,3± 
10,5 
193,9± 
10,3* 
198,6± 
10,9* 
182,6± 
10,1 
ȺɫȺɌ, ɧɤɚɬɥ 
Ʉ 270,2± 16,1 
269,7± 
13,4 
270,0± 
16,2 
270,9± 
15,1 
270,6± 
14,4 
Ⱦ1 
270,7± 
17,4 
291,4± 
15,3 
301,2± 
16,9 
310,4± 
14,7* 
295,3± 
18,6 
ɅɎ, Ɉɞɥ 
Ʉ 
42,5± 
1,5 
42,1± 
1,1 
42,4± 
1,3 
42,3± 
1,4 
42,2± 
1,1 
Ⱦ1 
42,4± 
1,2 
45,1± 
1,2 
47,6± 
1,4* 
49,2± 
1,5* 
48,3± 
1,3* 
ɄɌ, ɦɤɚɬɥ 
Ʉ 47,34± 1,12 
47,23± 
1,11 
47,30± 
1,12 
47,27± 
1,10 
47,31± 
1,10 
Ⱦ1 
47,10± 
1,10 
40,56± 
1,10* 
39,21± 
1,12** 
37,75± 
1,15** 
38,94± 
1,14** 
ɋɈȾ, ɭɨɦɝ 
ɛɿɥɤɚ 
Ʉ 1,34± 0,04 
1,32± 
0,02 
1,33± 
0,04 
1,30± 
0,03 
1,31± 
0,02 
Ⱦ1 
1,33± 
0,02 
1,21± 
0,03* 
1,14± 
0,02* 
1,02± 
0,03** 
1,10± 
0,01** 
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Ⱥɥɚɧɿɧɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɚ – ɰɟ ɨɫɨɛɥɢɜɢɣ ɮɟɪɦɟɧɬ, ɹɤɢɣ ɜɯɨɞɢɬɶ ɞɨ 
ɤɥɚɫɢɮɿɤɚɰɿʀɬɪɚɧɫɮɟɪɚɡ, ɨɫɧɨɜɧɚɮɭɧɤɰɿɹɹɤɨɝɨ – ɤɚɬɚɥɿɡɚɰɿɹɨɛɨɪɨɬɧɢɯɩɟɪɟɧɨɫɿɜ 
ɚɦɿɧɨɝɪɭɩɢ NH2 ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡ ɚɦɿɧɨɤɢɫɥɨɬɢ ɚɥɚɧɿɧɭ ɞɥɹ ɚɥɶɮɚɤɟɬɨɝɥɭɬɚɪɚɬɭ, 
ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɫɬɜɨɪɟɧɧɹ ɩɿɪɨɜɢɧɨɝɪɚɞɧɨʀ ɤɢɫɥɨɬɢ ɬɚ ɝɥɭɬɚɦɚɬɭ. ȺɥȺɌ  - ɽ 
ɨɞɧɢɦɡɨɫɧɨɜɧɢɯɩɨɤɚɡɧɢɤɿɜɭɪɚɠɟɧɧɹɤɥɿɬɢɧɩɟɱɿɧɤɢ.  
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭ ɤɨɪɿɜ, ɭɪɚɠɟɧɢɯ ɮɚɫɰɿɨɥɶɨɡɧɨɸ ɿɧɜɚɡɿɽɸ ɭ ɤɪɨɜɿ ɧɚɫɬɚɽ 
ɝɿɩɟɪɮɟɪɦɟɧɬɟɦɿɹ ɩɪɢɱɢɧɚ ɹɤɨʀ ɩɿɞɜɢɳɟɧɧɹ ɩɪɨɧɢɤɧɨɫɬɿ ɤɥɿɬɢɧɧɢɯ ɦɟɦɛɪɚɧ ɿ 
ɜɢɯɨɞɠɟɧɧɹɜɧɭɬɪɿɲɧɶɨɤɥɿɬɢɧɧɢɯɮɟɪɦɟɧɬɿɜɭɪɭɫɥɨɤɪɨɜɿ. 
ȺɤɬɢɜɧɿɫɬɶȺɥȺɌɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿɯɜɨɪɢɯɤɨɪɿɜɧɚ 14  ɞɨɛɭɞɨɫɥɿɞɭɛɭɥɚɜ 
21  %  ɜɢɳɨɸ,  ɚ ɚɤɬɢɜɧɿɫɬɶ ȺɫȺɌ ɧɚ 12%  ɜɢɳɨɸ,  ɩɨɪɿɜɧɹɧɨ ɿɡ ɤɥɿɧɿɱɧɨ ɡɞɨɪɨɜɢɦ 
ɬɜɚɪɢɧɚɦɢ. ɇɚ 21 ɞɨɛɭ ɞɨɫɥɿɞɭ ɚɤɬɢɜɧɿɫɬɶ ɜɤɚɡɚɧɢɯ ɟɧɡɢɦɿɜ ɭ ɤɪɨɜɿ ɿɧɜɚɡɨɜɚɧɢɯ 
ɤɨɪɿɜ ɤɨɥɢɜɚɥɚɫɹ ɭ ɦɟɠɚɯ 198,6±10,9 ɿ 310,4±14,7 ɧɤɚɬɥ. ɇɚ 30 ɞɨɛɭ ɞɨɫɥɿɞɭ 
ɚɤɬɢɜɧɿɫɬɶɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿɯɜɨɪɢɯɬɜɚɪɢɧɞɟɳɨɡɧɢɡɢɥɚɫɹ, ɨɞɧɚɤ 
ɧɟɞɨɯɨɞɢɥɚɞɨɮɿɡɿɨɥɨɝɿɱɧɢɯɜɟɥɢɱɢɧ. 
ȼɢɫɨɤɚ ɚɤɬɢɜɧɿɫɬɶ ȺɥȺɌ ɿ ȺɫȺɌ ɭ ɫɢɪɨɜɚɬɰɿ ɤɪɨɜɿ ɤɨɪɿɜ ɡɚ ɮɚɫɰɿɨɥɶɨɡɭ 
ɜɤɚɡɭɽ  ɩɪɨ ɞɟɫɬɪɭɤɬɢɜɧɿ  ɩɪɨɰɟɫɢ  ɭ  ɩɟɱɿɧɰɿ,   ɹɤɿ  ɫɩɪɢɱɢɧɹɸɬɶ  ɡɛɿɥɶɲɟɧɧɹ  
ɜɢɯɨɞɭ ɚɦɿɧɨɬɪɚɧɫɚɦɿɧɚɡ ɡ ɤɥɿɬɢɧɧɢɯ ɨɪɝɚɧɟɥ ɭ  ɤɪɨɜɿ  ɯɜɨɪɢɯ  ɬɜɚɪɢɧ.  Ɍɚɤɢɦ 
ɱɢɧɨɦ, ɨɞɟɪɠɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɤɚɡɭɸɬɶ ɩɪɨ ɩɨɫɢɥɟɧɧɹ ɞɟɫɬɪɭɤɬɢɜɧɢɯ ɩɪɨɰɟɫɿɜ ɜ 
ɨɪɝɚɧɿɡɦɿɤɨɪɿɜɡɚɮɚɫɰɿɨɥɶɨɡɧɨʀɿɧɜɚɡɿʀ. 
ɍ ɫɢɪɨɜɚɬɰɿ ɤɪɨɜɿ ɯɜɨɪɢɯ ɤɨɪɿɜ ɬɚɤɨɠ ɩɿɞɜɢɳɭɜɚɥɚɫɶ ɚɤɬɢɜɧɿɫɬɶ ɥɭɠɧɨʀ 
ɮɨɫɮɚɬɚɡɢ. Ɇɨɠɥɢɜɨ, ɩɪɢɱɢɧɚ ɡɪɨɫɬɚɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɅɎ ɩɨɥɹɝɚɥɚ ɭ ɧɟɝɚɬɢɜɧɨɦɭ 
ɜɩɥɢɜɿɬɚɤɨɝɨɫɬɚɧɭɧɚɬɤɚɧɢɧɢɩɟɱɿɧɤɢɬɚɩɿɞɜɢɳɟɧɧɹ  ɚɤɬɢɜɧɨɫɬɿ  ɜɿɞɛɭɜɚɥɨɫɹ  ɡɚ  
ɪɚɯɭɧɨɤɩɟɱɿɧɤɨɜɨɝɨ ɿɡɨɮɟɪɦɟɧɬɭ. Ⱥɤɬɢɜɧɿɫɬɶɥɭɠɧɨʀɮɨɫɮɚɬɚɡɢ ɿɡ 42,4±1,2  Ɉɞɥ 
ɩɿɞɜɢɳɢɥɚɫɹɞɨ 49,2±1,5 Ɉɞɥ, ɳɨɧɚ 16% ɛɿɥɶɲɚɧɿɠɭɤɥɿɧɿɱɧɨɡɞɨɪɨɜɢɯɤɨɪɿɜ. 
ȼɚɠɥɢɜɟɡɧɚɱɟɧɧɹɭɜɢɡɧɚɱɟɧɧɿɬɨɤɫɢɱɧɨɝɨɜɩɥɢɜɭɮɚɫɰɿɨɥɧɚɨɪɝɚɧɿɡɦ ɤɨɪɿɜ 
ɽɞɨɫɥɿɞɠɟɧɧɹɫɢɫɬɟɦɢɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨɡɚɯɢɫɬɭɨɪɝɚɧɿɡɦɭ, ɨɫɤɿɥɶɤɢɞɚɧɚɫɢɫɬɟɦɚ 
ɰɟɩɨɬɭɠɧɢɣɦɟɯɚɧɿɡɦ, ɳɨɡɚɩɨɛɿɝɚɽɪɨɡɜɢɬɤɭɥɚɜɢɧɨɩɨɞɿɛɧɢɯɜɿɥɶɧɨɪɚɞɢɤɚɥɶɧɢɯ 
ɬɚ ɩɟɪɟɤɢɫɧɢɯ ɪɟɚɤɰɿɣ ɜ ɨɪɝɚɧɿɡɦɿ. Ɉɫɧɨɜɧɢɣ ɦɟɯɚɧɿɡɦ ɤɨɧɬɪɨɥɸ ɰɢɯ ɪɟɚɤɰɿɣ 
ɩɨɜ
ɹɡɚɧɢɣ ɡ ɥɚɧɰɸɝɨɦ ɨɛɨɪɨɬɧɢɯ ɨɤɢɫɧɨɜɿɞɧɨɜɧɢɯ ɪɟɚɤɰɿɣ ɿɨɧɿɜ ɦɟɬɚɥɿɜ, 
ɝɥɭɬɚɬɿɨɧɭ, ɚɫɤɨɪɛɚɬɭ, ɬɨɤɨɮɟɪɨɥɭ ɬɚ ɿɧɲɢɯ ɪɟɱɨɜɢɧ, ɡɧɚɱɟɧɧɹ ɹɤɢɯ ɨɫɨɛɥɢɜɨ 
ɜɚɠɥɢɜɨ ɞɥɹ ɡɛɟɪɟɠɟɧɧɹ ɞɨɜɝɨ ɿɫɧɭɸɱɢɯ ɦɚɤɪɨɦɨɥɟɤɭɥ ɧɭɤɥɟʀɧɨɜɢɯ ɤɢɫɥɨɬ ɿ 
ɛɿɥɤɿɜ, ɞɟɹɤɢɯɫɤɥɚɞɨɜɢɯɦɟɦɛɪɚɧ.  
Ɉɞɧɢɦɢ ɿɡ ɮɟɪɦɟɧɬɿɜ,  ɳɨ ɜɯɨɞɢɬɶ ɞɨ ɞɚɧɨʀ ɫɢɫɬɟɦɢ ɽ ɤɚɬɚɥɚɡɚ.  ȼɨɧɚ ɽ 
ɤɚɬɚɥɿɡɚɬɨɪɨɦɜɪɟɚɤɰɿʀɪɨɡɤɥɚɞɚɧɧɹɩɟɪɟɤɢɫɭɜɨɞɧɸ,  ɩɪɢɹɤɿɣɭɬɜɨɪɸɸɬɶɫɹɜɨɞɚɿ 
ɦɨɥɟɤɭɥɹɪɧɢɣɤɢɫɟɧɶ:  
ɇ2Ɉ2 + ɇ2Ɉ2 = Ɉ2 + 2ɇ2Ɉ. 
Ȼɿɨɥɨɝɿɱɧɟ ɡɧɚɱɟɧɧɹɤɚɬɚɥɚɡɢɩɨɥɹɝɚɽɫɚɦɟɜɪɨɡɤɥɚɞɚɧɧɿɩɟɪɟɤɢɫɭɜɨɞɧɸ, 
ɹɤɢɣ ɭɬɜɨɪɸɽɬɶɫɹ ɜ ɤɥɿɬɢɧɚɯ ɩɪɢ ɞɿʀ ɪɹɞɭ ɮɥɚɜɨɩɪɨɬɽʀɧɨɜɢɯ ɨɤɫɢɞɚɡ, ɱɢɦ 
ɡɚɛɟɡɩɟɱɭɽɬɶɫɹ ɞɿɽɜɢɣ ɡɚɯɢɫɬ ɤɥɿɬɢɧɧɢɯ ɫɬɪɭɤɬɭɪ ɜɿɞ ɪɭɣɧɭɜɚɧɧɹ, ɹɤɟ ɡɞɿɣɫɧɸɽ 
ɩɟɪɟɤɢɫɜɨɞɧɸ. 
Ⱥɤɬɢɜɧɿɫɬɶ ɤɚɬɚɥɚɡɢ ɤɪɨɜɿ ɯɜɨɪɢɯ ɤɨɪɿɜ ɧɚ 14 ɿ 21 ɞɨɛɢ ɞɨɫɥɿɞɭ ɛɭɥɚ 
ɧɢɠɱɨɸɧɚ 17 ɿ 20 %, ɩɨɪɿɜɧɹɧɨɿɡɤɥɿɧɿɱɧɨɡɞɨɪɨɜɢɦɢ. ȼɪɚɯɨɜɭɸɱɢ, ɳɨɤɚɬɚɥɚɡɚɭ 
ɜɟɥɢɤɢɯ ɤɿɥɶɤɨɫɬɹɯ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɟɪɢɬɪɨɰɢɬɚɯ ɦɨɠɧɚ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɡɧɢɠɟɧɧɹ 
ɚɤɬɢɜɧɨɫɬɿɮɟɪɦɟɧɬɭɡɭɦɨɜɥɟɧɟɡɦɟɧɲɟɧɧɹɦɤɿɥɶɤɨɫɬɿɟɪɢɬɪɨɰɢɬɿɜ  ɭɯɜɨɪɢɯɤɨɪɿɜ. 
ɉɨɪɹɞ ɿɡ ɜɢɡɧɚɱɟɧɧɹɦ ɚɤɬɢɜɧɨɫɬɿ ɤɚɬɚɥɚɡɢ ɽ ɧɟɨɛɯɿɞɧɟ ɜɢɡɧɚɱɟɧɧɹ 
ɚɤɬɢɜɧɨɫɬɿɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɢ, ɨɫɤɿɥɶɤɢɰɿɞɜɚɟɧɡɢɦɢɜɿɞɿɝɪɚɸɬɶɜɚɠɥɢɜɭɪɨɥɶɭ 
ɡɧɟɲɤɨɞɠɟɧɧɿɩɪɨɞɭɤɬɿɜɩɟɪɟɤɢɫɧɨɝɨɨɤɢɫɧɟɧɧɹ. Ɍɚɤ, ɋɈȾɽɤɥɸɱɨɜɢɦɮɟɪɦɟɧɬɨɦ 
ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɝɨ ɡɚɯɢɫɬɭ, ɹɤɚ ɞɢɫɦɭɬɭɽ ɫɭɩɟɪɨɤɫɢɞɪɚɞɢɤɚɥ ɞɨ ɦɟɧɲ ɬɨɤɫɢɱɧɨɝɨ 
ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ. ɋɥɿɞ ɬɚɤɨɠ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɡɚɧɚɞɬɨ ɪɿɡɤɟ ɩɿɞɜɢɳɟɧɧɹ ɜ ɤɥɿɬɢɧɿ 
ɇɚɭɤɨɜɢɣɜɿɫɧɢɤɅɇɍȼɆȻɌɿɦɟɧɿɋɁ. ʈɠɢɰɶɤɨɝɨ                  Ɍɨɦ 17 ʋ 1 (61) ɑɚɫɬɢɧɚ 2, 2015 
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ɚɤɬɢɜɧɨɫɬɿɋɈȾ,  ɛɟɡɜɿɞɩɨɜɿɞɧɨʀɚɤɬɢɜɚɰɿʀɄɌ,  ɫɚɦɨɩɨɫɨɛɿɽɬɨɤɫɢɱɧɢɦ,  ɨɫɤɿɥɶɤɢ 
ɧɚɤɨɩɢɱɭɽɬɶɫɹɜɟɥɢɤɚɤɿɥɶɤɿɫɬɶɝɿɞɪɨɩɟɪɨɤɫɢɞɭɜɨɞɧɸ.  
Ⱥɤɬɢɜɧɿɫɬɶ ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɢ ɭ ɫɢɪɨɜɚɬɰɿ ɤɪɨɜɿ ɤɨɪɿɜ ɡɚɮɚɫɰɿɨɥɶɨɡɧɨʀ 
ɿɧɜɚɡɿʀɛɭɥɚɧɚ 14 ɿ 21 ɞɨɛɢɞɨɫɥɿɞɭɧɢɠɱɨɸɧɚ 14 ɿ 22 %, ɧɿɠɭɤɥɿɧɿɱɧɨɡɞɨɪɨɜɢɯ 
ɤɨɪɿɜ. Ɇɢɜɜɚɠɚɽɦɨ, ɳɨɝɿɩɨɮɟɪɦɟɧɬɟɦɿɹɡɭɦɨɜɥɟɧɚɬɨɤɫɢɱɧɢɦɜɩɥɢɜɨɦɮɚɫɰɿɨɥɧɚ 
ɩɟɱɿɧɤɭɬɚɡɚɩɭɫɤɨɦɜɿɥɶɧɨɪɚɞɢɤɚɥɶɧɨɝɨɨɤɢɫɧɟɧɧɹ. 
ȼɢɫɧɨɜɨɤ.Ɂɚɤɥɿɧɿɱɧɨɝɨɩɪɨɹɜɥɟɧɧɹɯɜɨɪɨɛɢɩɚɪɚɡɢɬɢɜɢɞɿɥɹɸɬɶɩɪɨɞɭɤɬɢ 
ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ, ɳɨɞɿɸɬɶɬɨɤɫɢɱɧɨɧɚɝɟɩɚɬɨɰɢɬɢ, ɳɨɩɪɢɡɜɨɞɢɬɶɞɨɩɿɞɜɢɳɟɧɧɹ 
ɩɪɨɧɢɤɧɨɫɬɿ ɛɿɨɥɨɝɿɱɧɢɯ ɦɟɦɛɪɚɧ ɤɥɿɬɢɧɧɢɯ ɨɛɨɥɨɧɨɤ, ɳɨ ɫɩɪɢɱɢɧɹɽ 
ɝɿɩɟɪɮɟɪɦɟɧɬɟɦɿɸɭɫɢɪɨɜɚɬɰɿɤɪɨɜɿ, ɡɨɤɪɟɦɚɚɦɿɧɨɬɪɚɧɫɮɟɪɚɡ (ȺɫȺɌɿȺɥȺɌ) ɿɅɎ 
ɬɚɡɧɢɠɟɧɧɹɦɚɤɬɢɜɧɨɫɬɿɟɧɡɢɦɿɜɚɧɬɢɨɤɫɢɞɚɧɬɧɨʀɫɢɫɬɟɦɢ (ɋɈȾɬɚɄɌ).  
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ɉɊɈȾɍɄɌɂȼɇȱɋɌɖɄɍɊɑȺɌȻɊɈɃɅȿɊȱȼȱɄɍɊȿɃɇȿɋɍɑɈɄɉɊɂ 
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ɞɥɹɮɿɥɶɬɪɚɰɿʀ ɜɪɚɰɿɨɧɚɯɤɭɪɟɣɧɟɫɭɱɨɤ ɫɩɪɢɹɽɩɿɞɜɢɳɟɧɧɸɧɟɫɭɱɨɫɬɿɧɚ 15,18 % 
ɬɚɦɿɰɧɨɫɬɿɹɽɱɧɨʀɲɤɚɪɚɥɭɩɢɧɚ 12,5 %. 
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